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Introduction
In light of the Euro crisis, we use a dynamic model of a small open economy to investigate whether variations in the aggregate real exchange rates are consistent with the underlying macroeconomic fundamentals in the proposed West African Monetary Union (WAMU). After its first decade, the euro has come under immense pressure. Triggered by adjustments in the fiscal accounts of Greece, the crisis that initially spread to Ireland and Portugal has become a significant threat to the euro zone's existence after Spanish and Italian sovereigns have begun experiencing funding pressures. This crisis mirrors banking sector fragilities and intertwined public debt made worse by apparently weak growth prospects, as well as substantial external liabilities (in gross and net terms) 2 . German firms have continued their outward integration by setting-up production platforms in emerging Europe in order to take advantage of lower wage costs and higher return on capital that have boosted exports and competitiveness.
This mode of financing continued until the crisis erupted and allowed deficit countries to sustain appreciating real effective exchange rates (that have also been driven by the nominal appreciation of the euro) and has retarded the adjustment needed to end the growing divergence of trade performance within the monetary union (Chen et al., 2012) . Owing to the importance of export promotion (for the generation of optimal paths of employment and output), the debate in the literature on structural adjustment and macroeconomic stabilization has emphasized the crucial role played by real exchange rate (Mussa, 1974; Edwards & Van Wijnbergen, 1986; Obstfeld & Rogoff, 1996; Acemoglu et al., 2003; Abdih & Tsangarides, 2010) .
The spectre of the Euro crisis is hunting existing and embryonic monetary unions (Asongu, 2013a,b) . The maintenance of exchange rates at an appropriate threshold has been 2 For instance, net external liabilities of close to 100% of GDP in Greece, Ireland, Portugal and Spain.
4 credited for the success of certain developing countries. In the same vein, it is believed that a distinguishing feature of East and Southeast Asia's success with sustainable growth has been the consistent avoidance of overvaluation (Abdih & Tsangarides, 2010) . To this end, some studies have also focused on analyzing the feasibility of forming a monetary union in the Economic Community of West African States (ECOWAS). In this strand, Celasun & Justiniano (2005) have used a dynamic factor analysis to assess the synchronization of output fluctuations among candidate countries. Their findings show that, small countries within ECOWAS experience relatively more synchronized output variations. Hence, they suggest that, in comparison to wider monetary integration, monetary unification among subsets of countries is preferable.
Using a model of monetary and fiscal policy interactions, Debrun et al. (2005) have also investigated the potential for monetary integration in the ECOWAS. Their findings suggest that the proposed monetary union is appealing for most non-West African Economic and Monetary Union (WAEMU) countries, but not for the existing WAEMU candidate countries. Tsangarides & Qureshi (2008) through the application of hard and soft clustering algorithms to a set of variables (suggested by the convergence criteria and the theory of optimal currency areas), have examined the suitability of countries in the West African region to form the proposed monetary union (WAMU). Findings show substantial dissimilarities in the economic characteristics of member countries. Much recently, Alagidede et al. (2011) have also assessed the inflation dynamics and common trends in the real domestic products of candidate countries to the embryonic WAMU to draw attention to the fact that less emphasis has been placed on the extent to which the dynamics of inflation and economic trends in individual countries are (dis)similar.
An earlier study by Alagidede et al. (2008) in order to achieve convergence and a durable monetary union on a sustainable basis (Asongu, 2013a) .
A major lesson of the EMU crisis is that, serious disequilibria result from regional monetary arrangements not designed to be robust to a variety of shocks (Asongu, 2013b) . In light of the above, assessing the competitiveness and feasibility of the embryonic WAMU requires quantitative analysis of the actual and equilibrium exchange rates as well as adjustments of macroeconomic fundamentals to corresponding exchange imbalances. In this paper, we complement existing literature by analyzing the movements of the real effective exchange rates (REERs) of countries within the WAMU zone vis-à-vis long-term values 3 .
Findings on this proposed WAMU valuation could hold substantial policy implications particularly on how REER misalignment could be corrected in the run-up to the monetary union.
In light of the above, the paper has a threefold contribution to existing literature. First, it steers clear of and/or complements Adbih and Tsangarides (2010), a study closest to the current in the literature by: (1) focusing on the proposed WAMU instead of existing monetary zones; (2) using an updated dataset (1980 to 2009 vs 1970 to 2005) ; (3) presenting both country-specific and panel-based estimation contrary to the underlying study which is based only on the latter estimation and: (4) employing additional variables on macroeconomic characteristics. Second, given the ongoing debate on the future of existing monetary unions 6 (especially the EMU), assessing this embryonic zone provides policy makers and scholars with the much needed insight into the feasibility of the project. Third, the paper complements literature on convergence in the African continent that is relevant for ongoing policy initiatives on more regional integration (Keane et al., 2010) .
The rest of the paper is structured as follows. Section 2 examines the theoretical framework, presents the data and discusses the methodology. Section 3 covers the empirical analysis and corresponding discussion. Section 4 concludes.
Theoretical framework, Data and Methodology

FEER model specification
We assess the reduced form of the Fundamental Equilibrium Exchange Rate (FEER) model (Edwards, 1989) (Abdih & Tsangarides, 2010) . Accordingly, we define equilibrium as the rate that results in the simultaneous attainment of internal and external equilibrium in the economy (Asongu, 2013c) . Thus, internal equilibrium is achieved when the market for non-tradable commodities clears in the present (and expected to clear in the future) as wage and price flexibility ensure that demand equals supply (that is, the conditions of internal balance are satisfied). On the other hand, external equilibrium is attained when the current account balance is at a 'sustainable' threshold as implied by the sustainable level of capital flows. Consistent with the literature, long-term determinants of the EREER are defined by the following fundamentals (Abdih & Tsangarides, 2010; Asongu, 2013c 
Data and Methodology
We examine a sample 9 of 4 potential WAMU countries (The Gambia, Ghana, Nigeria and Sierra Leone) with annual data for the period 1980-2009 from African Development
Indicator of the World Bank 10 . Guinea and Liberia are left-out due to constraints in data availability. The data include the following variables: the REER, productivity, the TOT, investment, openness and external debt. Consistent with Abdih & Tsangarides (2010) , the variables are presented in terms of natural logarithm to ease comparability and compatibility. 4 An increase in the productivity of tradables vis-à-vis non-tradables of one country relative to a foreign country increases its relative wage, which leads to an increase in the relative price of non-tradables and hence, causes a REER appreciation. 5 An appealing TOT shock induces an increase in the domestic demand, a corresponding increase in the price of non-tradable goods which leads to a REER appreciation. Alternatively, from an internal-external balance angle, an increase in the TOT leads to an increase in real wages of the export sector and a trade surplus. For the external balance to be restored, the REER must appreciate. 6 Since investment in a developing country may have a high import content, a rise in the investment share of GDP could shift spending towards traded goods, thus depreciate the REER. Hence, we expect a negative sign. 7 As trade controls and barriers are lifted, increase in trade may either be import or export skewed and hence, the need for depreciation or appreciation of the REER respectively. 8 An increase in external debt without a corresponding increase in domestic structures to accommodate the wealth-effect will lead to an increase in non-tradable goods and imports which ultimately will appreciate the REER. 9 The WAMU variables represent a panel of four countries: The Gambia, Ghana, Nigeria and Sierra Leone. While the panel is a priori unweighted, the weight of the variables with respect to country-specific GDPs affects the results. 10 It should be noted that any issues of degrees of freedom are not unprecedented and avoidable. The potential issues of sample selection bias may not much apply because the monetary zone has only a few countries (unavoidability dimension). Moreover, recent monetary policy literature that has focused on the CFA zone and other African embryonic monetary zones faces the same data constraints (not unprecedented side). It is worthwhile backing these assertions with recent cointegration literature that is based on similar degrees of freedom as in our case. 
Empirical analysis
Integration analysis
The standard ADF test is employed both in levels and first differences of the variables under consideration. Optimal lag selection for goodness of fit in the ADF specification is by the Akaike Information Criterion (AIC). Based on the reported t-ADF statistics in Panel A of Table 1 , the variables have in unit root in levels for the most part. Hence, the null hypothesis of unit root is not rejected in levels. However, this null of a unit root in first difference is strongly rejected in all countries for a clear majority of the variables. Therefore, we conclude 9 that the variables are overwhelmingly integrated in the first order; that is, they can be differenced once to obtain stationarity. vector of independent and identically distributed error terms that are assumed to be normal with zero mean and covariance matrix  . As such, the VAR consists of a system of six equations where the right-hand side of each equation entails a common set of lagged and deterministic regressors. Therefore, the VAR specification in Eq. (1) 
REER t Terms-of-trade of goods t External Debt t Openness t Productivity t Investment t
(i)
If ( This information criterion is relevant in the co integration decisions of The Gambia and Sierra Leone. Notes. ***, **, *: denote significance at 1%, 5% and 10% respectively. Model specification is by the AIC.
Restricted constant in the cointegration test. While there may be at most 5 co integration relationships, the study only focuses on those for which the REER represents imbalances, given the problem statement (title) of the paper. This is consistent with Abdih & Tsangarides (2010) . While 'imbalance' in the equation specification refers to the main endogenous variable (REER), it also denotes deviations from the long-run equilibrium or cointegration relation (with the macroeconomic fundamentals).
Panel cointegration tests
In accordance with Abdih & Tsangarides (2010) , the equations in Section 4.2.1 above can be generalized to panel data without the need for additional specifications. To investigate the panel long-run relationship, we test for cointegration using Engle-Granger based Pedroni and Engle-Granger Kao tests. In accordance with Camarero & Tamarit (2002) , the advantage of applying these two tests is that, while the former (Pedroni; is heterogeneous, the latter (Kao; 1999) is homogenous. Implementation of both tests is in line with our earlier employment of both homogenous (LLC) and heterogeneous (IPS) unit root tests. Similar deterministic trend components used in the unit root tests are also employed. Normally, the Pedroni (1999) test should be given priority in event of conflict of results because, it has more deterministic components 13 . Optimal lag selection for goodness of fit is by the AIC. Table 4 below.
With condition (ii) satisfied, the VAR can be expressed as a VECM:
The matrix ' and interpreted as deviations from the long-term relationship (equilibrium) condition(s). In this context, the column of  denotes the speed of adjustment to the long-term equilibrium.
The estimated vector can be used to provide a measure of the EREER and also quantify the misalignment margin between the prevailing exchange rate and its equilibrium (long-term)
level. The estimated  that is associated with the REER captures the speed at which the real exchange rate converges to the equilibrium state. Optimal lag selection for goodness of fit in model specifications is consistent with the recommendations of Liew (2004) .
Cointegration coefficients and adjustments
We have observed from Table 3 that, there is evidence of a long-term relationship between the REERs and their identified fundamentals in the four WAMU countries investigated. Table 4 below contains the results from estimating the VAR/VECMs in Eq. (3) for each of the four countries. The table is Abdih & Tsangarides (2010) , the study only focuses on those for which the REER represents imbalances, owing to the problem statement (title) of the paper. Panel B of Table 4 shows the feedback coefficients for the cointegrating vectors or the short-run adjustments of the REER and its fundamentals. Some adjustments are significantly different from zero, implying that these fundamentals are not weakly exogenous with respect to the parameters of the cointegration relationship in Panel A. In event of any deviation from the long-term equilibrium, these variables jointly respond and adjust the system back to equilibrium. The fundamentals of openness and foreign direct investment are particularly significant in adjusting the potential WAMU system to the equilibrium. The sign and interval 17 of the Error Correct Terms (ECTs) for the potential monetary union suggests the stability of the error correction mechanism 18 . Implying, the feasibility of equilibrium restoration in event of a fundamental macroeconomic shock. Only the ECTs of Ghana and Sierra Leone are significant, with that of the latter depicting an unstable country-specific error correction mechanism. Hence, a shock in the fundamentals of the REER for Sierra Leone may result in the establishment of a new country-specific long-run equilibrium. All the fundamentals are significant in at least one specification in the adjustment to the long-term 15 An appealing TOT shock induces an increase in the domestic demand, a corresponding increase in the price of non-tradable goods which leads to a REER appreciation. Alternatively from an internal-external balance angle, an increase in the TOT leads to an increase in real wages of the export sector and a trade surplus. For the external balance to be restored, the REER must appreciate. 16 An increase in external debt without a corresponding increase in domestic structures to accommodate the wealth-effect will lead to an increase in non-tradable goods and imports which ultimately will appreciate the REER. 17 For the stable error correction mechanism, the short-term adjustment of the parameters should be between zero and 'minus one' (0, -1 (Babazadeh & Farrokhnejad, 2012, p.73) .
The cointegration relations in
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equilibrium; with FDI having the highest number of significant adjustments, followed by external debt and openness (with two significant adjustments) and lastly by productivity and the TOT (with one significant feedback) for adjusting the equilibriums of The Gambia and Nigeria respectively.
While there is still significant evidence of cross-country differences in the relationship between underlying macroeconomic fundamentals and corresponding REERs, the embryonic WAMU has a stable error correction mechanism with four of the five co integration relations having signs that are consistent with the predictions from economic theory. The conclusion on the stability of the WAMU error correction model is based on the 'D[REER(ln)]' coefficient in fourth column of Table 4 , Panel B. In the same vein, the conclusion on 4 out of 5 cointegration relations has three premises: (1) it is based on the fourth column of Table 4 , Panel A; (2) it is with respect to sign expectations discussed on Section 2.1 on 'FEER model specification' and; (3) it is based only on the nature of the expected signs and not on the significance of these expected signs.
Conclusion and policy implications
With the spectre of the Euro crisis hunting embryonic monetary unions, we have used a dynamic model of a small open economy to analyze REERs imbalance and have examined whether the movements in the aggregate real exchange rates are consistent with the underlying macroeconomic fundamentals. Using both country-oriented and WAMU panelbased specifications, we have found that the long-run behavior of the REERs can be explained by fluctuations in the terms of trade, productivity, investment, debt and openness. We have also found evidence of significant misalignments in the REER only in Ghana and Sierra
Leone. The negative adjustment terms of the combined (WAMU) exchange rate suggest stability in the error correction mechanism.
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In light of the five main findings discussed above, the conclusions of our analysis are a valuable contribution to the scholarly and policy debate over whether the creation of a sustainable monetary union should precede convergence in macroeconomic fundamentals that determine REER adjustments. Accordingly, four main policy implications could be extracted from these findings.
(1) The Nigerian economy significantly influences the sign of the equilibrium relationship between macroeconomic fundamentals and the REER. (2) The adjustment terms of Ghana and Sierra Leone are the most significant for the WAMU shortterm adjustment and restoration of or deviation from the EREER respectively. (3) There are significant cross-country differences in the relations between economic fundamentals and the long-run equilibrium. A finding that confirms recent studies that have found considerable dissimilarities in the economic characteristics of the proposed WAMU candidate countries (Tsangarides & Qureshi, 2008; Asongu, 2013a) . (4) With the exception of FDI, the macroeconomic fundamentals for the proposed union (in relation to the long-run equilibrium)
have signs that are consistent with the predictions from economic theory. A possible explanation for this exception in FDI could be borrowed from the failed privatization programs (Rolfe & Woodward, 2004) and/or 'lower than expected' foreign participation (e.g due to concerns about corruption and a high cost of doing business (Alagidede, 2008) 
